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|. EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to
reduce the dangers to life and property from natural hazard events. In the communities of
the Boston region of Massachusetts, hazard mitigation planning tendsisanfiost on

flooding, the most likely natural hazard to impact these communities. The Federal
Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to
receive FEMA funding for hazard mitigation grants, to adopt a local {matard

mitigation plan and update this plan in five year intervals.

Planning Process

This is an update of the original Reading Hazard Mitigation Plan, which was adopted by

Reading on July, 13 201Planning for the Hazard Mitigation Plan update waslgthe

ReadingLocal Hazard Mitigation Plannin§eam composed of staff from a number of

different Town Departments. Thigeam met onMarch 24 2016, May 23 2016 and

October 31, 2016jiscussed where the impacts of natural hazards most affebbwre

goals for addressing these impacisdatestothdownd s e xi sting mitigati ol
andnew or revisedhazard mitigation measige¢hat would benefit th&own.

Public participation in this planning process is important for improving awareness of the
potential impacts of natural hazards and to build support for the actiohevitmtakes to
mitigate them. Th&@ownd €ommunity Planning and Developmeéldmmissiorhosted

two public meetings, the firetn June6, 2016 and the second aranuary 232017and the
draft planupdatewas posted on thEownd website for public reviewkey Town
stakeholderand neighboring communities were notified and invited to revievdidi

plan and submit comments.

Risk Assessment

The ReadingHazard Mitigation Plan assesses the potential impacts ftothie from
flooding, high winds, winter storms, brush figgologic hazardsextreme temperatures,
and drought Flooding, driven by hurricanes, northeasters and other storms, clearly
presents the greatest hazard toTtbe/n. These are shown on the map series (Appendix
B).

TheReadingLocal Hazard Mitigation Planning Teaidentified 1F Critical Facilities.
Theseare also shown on the map series and list&@bie 20 identifying which facilities
are located within the mapped hazard zones.

A HAZUS-MH analysis provided estimates of damages from Hurricanes of category 2
and4 ($18,614,970o $6, 975,280 as well as earthquakes of magnitubiend 7
($187,370,000t0 $1,916.849,000. Flood damage estimates range frad8y820,000to
$12,040,000



TOWN OF READING HAZARD MITIGATION PLAN
2017 UPDATE

Hazard Mitigation Goals

TheReadingLocal Hazard Mitigation Planningeam identified¢he following hazard
mitigationgoals for theTown:

1. Prevenaindreducethelossof life, injury, public healthimpactsand
propertydamagesesulting fromall identified natural hazards.

2. Build and enhance local mitigation capabilities to enswligidual safety,
reduce damage to public and private property and ensure continuity of
emergency services.

3. Increase cooperation and coordination among private enfites)
officials and Boards, State agencies and Federal agencies.

4. Increase awaness of the benefits of hazard mitigation through outreach
and education.

Hazard Mitigation Strategy

The ReadingLocal Hazard Mitigation Plannin§eam identifieca number of mitigation

measures that would serve to reducefibend s v ul n e r aabhazard éventst o nat u
One of he most important of thesethecompletion of dranageupgraden the

Sunnyside Avenue and Fairview Avenues neighborhdadther actiorincludes

draingge upgrades at/est Streetprogrammednd budgeted by thbownd s Capi t al
Improvement Plan, a process instituted followengomprehensive drainagad flooding

studyin 2013 of theAberjona and SaugWRiver watershed areas in Reading. Another

important multthazard mitigation step will be the constructioraofew cellular

comnunications tower allowing for faster and more reliable radio communications and
response times for Police, Fire and DPW Departments.

Overall, the hazard mitigation strategy recognizes that mitigating hazaf@sdding

will be an ongoing process as aurderstanding of natural hazards and the steps that can
be taken to mitigate their damages changes tme. Global climate changad a

variety of other factors impact timwnd s v u | raedrinahe furei Lbcgl officials

will need to work togetheacross municipal lines and with state and federal agencies in
order to understand and address these changes. The Hazard Mitigation Strategy will be
incorporated intahe Townd etherrelated plangnd policies.
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Plan Review and Update Process

Table 1 Plan Review and Update

Chapter

Reviews and Updates

[l T Public
Participation

The Local Hazard Mitigation Planning Teaphaced an emphasis on
public participation for the update of the Hazard Mitigation Plan,

discussing strategies to enhance participation opportunities at th
local committee meetingDuring plan development, the plan was

discussed &tvo public meetngs hosted by th€ommunity Planning
and Developmentommission.The plan was also available on the
Townds website for public c¢ommg¢

IV T Risk MAPC gathered the most recently available hazard and land use
Assessment | and met withTown staff to identify changes in local hazard areas
development trendsTown staff reviewed critical infrastructure with
MAPC staff in order to create an-tip-date list. MAPC also used th
most recently available version of HAZUS and assessed thetipbté
impacts of flooding using the latest data.
V - Goals The Hazard Mitigation Goals were reviewed and endorsed by the
ReadingLocal Hazard MitigatiorPlanning Team
VI T Existing | The list of existing mitigation measures was updé&o reflect curren
Mitigation mitigation activities in th& own.
Measures
VI & VI T Mitigation measures from the 20ptan were reviewed and assesst
Hazard as to whether they were completedprogressor deferred. The
Mitigation Local Hazard Mitigation Planning Teatietermined whether to carr
Strategy forward measures into tt#917Plan Updateor modify ordelete
them. ThePlan Update's hazarditigation strategy reflects both ney
measures and measures carried forward fror2@i€plan. The
Local Hazard Mitigation Tearprioritized all of these measures basg
on current conditions.
IX T Plan This section of the plan was updated with a nevgoimg plan
Adoption & implementation review and five year update process that will ass

Maintenance

the Townin incorporating hazard mitigation issues into othewn
planning and regulatory review processes and better preqgare
Town for the next comprehensive plan update.

As indicated on Tabl27, Readingmade progress on implementing mitigation measures

identified in the2010Hazard Mitigation PlanSeveral projects have been completed,

includingdredging the drainagshannel at Morgan Park to remove years of accumulated
sediment and improve drainage, removing the obstructions from the West Street area
drainage systentleaning the brook along Main Street near Church of the Nazarenes of

sediment and other blockagesdeveloping a Main Street property using up to date

stormwater detention systems that relieved flooding in the Milepost and Haystack Streets

3
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neighborhoodinstalling new drainage systems in the Hopkins Street neighborhood,
updating Conservation Commissiaygulations and adding new aquifer protection to the
Townds zoning byl aw.

Other projectsverepartially completd, most notablydrainage improvements in the

upper Saugus River watershed that impact the Sunnyside and Fairview Road areas, the
flooding neathe DPW garage on Line Road and flooding along portions of South Main
Street, a state highway and MA DOT responsibdaityput notification and evacuation
procedures.There are also drainage projects scheduled to be completed under the
Town 0s CayemenaProgrammipcludingrainage improvements for the Lowell
Street and Willow Street neighborhootdisesemitigationmeasurswill be continued in
this2017Plan Update.

Moving forward into the next five year plan implementation period there will bgyma
more opportunities to incorporate hazard mitigation intoltnend s deci si on maki n
processes.

Though not formally done in tH&10PIlan, theTown will document any actions taken
within this iteration of the Hazard Mitigation Plan on challenges met and actions
successfully adopted as part of the ongqitagn maintenance to be caraded by the
ReadingHazard Mitigation Implementation Team, as desiin Section 1X, Plan
Adoption and Maintenance.
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[1. INTRODUCTION

Planning Requirements under the Federal Disaster Mitigation Act

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1
2004, all municipalities that wish tmontinue to be eligible to receive FEMA funding for
hazard mitigation grants, must adopt a local hdizard mitigation plaand update this
plan in five year intervalsThis planning requirement does not affect disaster assistance
funding.

Federal haard mitigation planning and grant programs are administered by the Federal
Emergency Management Agency (FEMA) in collaboration with the states. These
programs are administered in Massachusetts by the Massachusetts Emergency
Management Agency (MEMA) in parership with the Department of Conservation and
Recreation (DCR).

The Metropolitan Area Planning Council (MAP&)bcontracted witthe Town of
Readingto updateits local HazardMitigation Plans, whichwasfirst adoptedn 2010

The locd HazardMitigation Plan updateroduced under this grantdesigned to
individually meet the requirements of the Disaster Mitigation Act for each community
while listing regional concerns and hazards that impact ¢hn or Gity creating the

plan.

What is a Hazard Mitigation Plan?

Natural hazard mitigation planning is the procesgdatérmininghow tosystematically
reduce or eliminate the loss of life and property damage resulting from natural hazards
such as floods, earthquakesd hurricanes. Hazard mitigat means to permanently
reduce or alleviate the losses of life, injuri@sd property resulting from natural hazards
through longterm strategies. These lotgrm strategies include planning, policy
changes, programs, projecasid other activities.

Previous Federal/State Disasters
The Town of Reading a part of Middlesex Counthasexperience@0 natural hazards

that triggered federal or state disaster declarations since 1991. These are listed2n Table
below. The majority of these events involved floodiwdile five were due to hurricanes

or nor 6easter s, and four were due to severe
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Table 2 Previous Federal/State Disaster Declarations

DISASTER NAME
(DATE OF
EVENT)

TYPE OF
ASSISTANCE

DECLARED AREAS

Hurricane Bob
(August 1991)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Bristol,
Dukes, Essex, Hampden,

Middlesex, Plymouth, Nantucke
Norfolk, Suffolk

Hazard Mitigation Grant
Program

Counties oBarnstable, Bristol,
Dukes, Essex, Hampden,

Middlesex, Plymouth, Nantucke
Norfolk, Suffolk (16 projects)

No-Name Storm
(October 1991)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth,Nantucket, Norfolk

FEMA Individual
Household Program

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth, Nantucket, Norfolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth, Nantucket\orfolk,
Suffolk (10 projects)

March Blizzard
(March 1993)

FEMA Public Assistance
Project Grants

All 14 Counties

January Blizzard

FEMA Public Assistance

All 14 Counties

(January 1996) Project Grants
May Windstorm State Counties of Plymouth, Norfolk,
(May 1996) Public Assistance Projeq Bristol
Grants

October Flood
(October 1996)

FEMA Public Assistance
Project Grants

Counties of Essex, Middlesex,
Norfolk, Plymouth, Suffolk

FEMA Individual
Household Program

Counties of Essex, Middlesex,
Norfolk, Plymouth, Suffolk

Hazard Mitigation Grant
Program

Counties of Essex, Middlesex,
Norfolk, Plymouth, Suffolk (36
projects)
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DISASTER NAME
(DATE OF ASTSYIEE AC,)\IFCE DECLARED AREAS
EVENT)
1997 Community Developmen| Counties of Essex, Middlesex,
Block GrantHUD Norfolk, Plymouth,Suffolk
June Flood FEMA Individual Counties of Bristol, Essex,
(June 1998) Household Program | Middlesex, Norfolk, Suffolk,
Plymouth, Worcester
Hazard Mitigation Grant| Counties of Bristol, Essex,
Program Middlesex, Norfolk, Suffolk,
Plymouth, Worcester (19
projects)
(1998) Community Developmen| Counties of Bristol, Essex,
Block GrantHUD Middlesex, Norfolk, Suffolk,
Plymouth, Worcester
March Flood FEMA Individual Counties of BristolEssex,
(March 2001) Household Program | Middlesex, Norfolk, Suffolk,
Plymouth, Worcester
Hazard Mitigation Grant| Counties of Bristol, Essex,
Program Middlesex, Norfolk, Suffolk,
Plymouth, Worcester (16
projects)
February Snowstorn FEMA PublicAssistance| All 14 Counties
(Feb 1718, 2003) Project Grants
January Blizzard | FEMA Public Assistancg All 14 Counties
(January 2223, Project Grants
2005)
Hurricane Katrina | FEMA Public Assistancg All 14 Counties
(August 29, 2005) Project Grants
May Hazard Mitigation Grant| Statewide
Rainstorm/Flood Program
(May 1223, 2006)
April N o | Hazard Mitigation Grant| Statewide
(April 15-27, 2007) Program
Flooding FEMA Public Assistance| Bristol, Essex, Middlesex,
(March, 2010) FEMA Individuals and | Suffolk, Norfolk, Plymouth,
Households Program Worcester
SBA Loan
Hazard Mitigation Grant| Statewide
Program
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DISASTER NAME
(DATE OF
EVENT)

TYPE OF
ASSISTANCE

DECLARED AREAS

Tropical Storm Irene
(August 2728,
2011)

FEMA Public Assistancg Statewide

Hurricane Sandy
(October 2730,

FEMA Public Assistance

Statewide

2012)
Severesnowstorm FEMA Public Assistance| Statewide
and Flooding Hazard Mitigation Grant

(Februay 8-09, 2013

Program

Blizzard of 2015
(January 228,

2015)

FEMA Public Assistance
Hazard Mitigation Grant

Program

Statewide

Source: database provided by MEMA)

FEMA Funded Mitigation Projects

FEMA offers three grant programiacluding: The PreéDisaster Mitigation Grant (PDM)
programfor all-hazard migation and planningzlood Mitigation Assistance (FMApr
flood-related hazards mitigatioand the Hazard Mitigation GraRtogram(HMGP)

which is available aftefiederally declared natural hazard events. State records indicate
that theTown of Readinghasnot applied for oreceivedfunding from FEMA for

mitigation projects under theDM and HazardMitigation Grant PrograsiHMGP) or

the FMA program.

Community Profile

The Town of Reading is 9.9 square miles in size. Interstate Route 93 lies along its
western boundary arldterstate Route 9&long itssouthern and southeastern boundaries.
TheT o w r2@16 population was 24,747 people and thveeee 9,617 housing units

(2010 US Censudyeading was incorporated as a town on June 10th, 1644. The area that

is currently the Town of Reading was known as Bitod End and Third Parrish during

its early years. The oldest remaining structure in Town is the Parker Tavern, built in 1694

and now operated by the Reading Antiquarian Society. A town meeting voted to fund
i n blic 6baB/ was areated iRE63dTihen g 6 s
small community played active roles in both the Revolutionary and Civil Wars. Prior to

publ i c

educati on

fir

the 1800s, the Town evolved from a series of isolated, subsidence farms to a specialized
farming community located around a towmtss.

Reading became a manufacturing town during the first half of the 19th century. This
industry was able to prosper as a result of the construction of the Ardedéord
Turnpike, currently Route 28, which improved access to Boston. Among the major
Prattos

busi nesses

in Town wer

e Dani el

cl ock
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factory, and Sylvester Harndenés furniture f
markets further increased with the arrival of the Boston & Main Railroad to Reading in

1845. Around this time, shemaking had expanded from a cottage industry to larger

factories, and neckties were also produced in the Town for just under a century. Several

factories were forced to close during and after the Civil War, however, as the market

demand from the south declined. After the Civil War, Reading became a predominately

residential community, though industrial activity did eventually expand. The forerunner

to General Tire & Rubber Company was located off Ash Street. Ace Art, Boston Stove

Foundry, and a number of other companies were created in Reading after World War 1.

In 1986, Reading adopted the Reading Home Rule Charter, which created a Town

Manager position that is responsible for the-ttaglay government operations. A few

elected bards and commissions are responsible for policy and decision making
functions. Readingds governance structure ha
incorporated, reflecting the changing size and needs of the community. When the Town

was created in 184 its government consisted of a Board of Selectmen and a Town

Meeting. In 1944, a representative town meeting replaced the open town meeting style

that hal been in place for 300yearRe adi ngbés 2005 Master Pl an su
we l | : i nadhNew England village structure, with a distinct center, family

oriented residential neighborhoods, few business corridors and a surrounding system of

natural elementgReading Economic Action Plan 2018022)

The Town maintainsa websiteat http://www.readingma.gov/
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II'1. PLANNING PROCESS AND PUBLIC
PARTICIPATION

MAPC employs a six step planning process bas
guidance focusing on local needs and priorities but maintaining a regional perspective
matched to the scale and nature of natural hazard events. Public participatientrsla c
component of this process, providing critical information about the local occurrence of
hazards while also serving as a means to build a base of support for hazard mitigation
activities. MAPC supports participation by the general public and othargtdkeholders

through Regional and Local Hazard Mitigation Planniiegins, two public meetings

hosted by the locdllazard Mitigation Teanposting of the plantothBownd s websi t e,
and invitations sent to neighboring communitieswn boards and commigms, the

local chamber of commerce, and other local or regional entities towéweplan and

provide comment.

Planning Process Summary

The sixstep planning process outlined below is based on the guidance provided by

FEMA in the Local MultiHazad Mitigation Planning Guidancdublic participation is a

central element of this process, which attempts to focus on local problem areas and

identify needed mitigation measures based on where gaps occur in the existing mitigation

efforts of the municipalit MAPC isalsoable to identify regional opportunities for

collaboration and facilitate communication between communities. In plan updates, the

process described below allows staff to bring the most recent hazard information into the

plan, includingnewdz ar d occurrence data, changes to a
mitigation measures, and progress made on actions identified in previous plans.

1 Map the Hazards MAPC relies on data from a number of different federal, state, and

1. Map the
Hazards

6. Implement and
Update the Plan

2. Assess the

Risks & Potential
Public Pamages
5. Plan Approval I@p Mf 3. Review
and Adoption Existing
Mitigation
4. Develop

Mitigation Strategies

11
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local sources in order toap the areas with the potential to experience natural hazards.
This mapping represents a mdiazard assessment of the municipality and is used as

a set of base maps for the remainder of the planning process. A particularly important
source of informatio is the knowledge drawn from local municipal staff on where
natural hazard impacts have occurred, which is collected. These maps can be found in
Appendix B.

1 Assess the Risks & Potential Damagaa/orking with local staff, critical facilities,
infrastructire, vulnerable populations, and other features are mapped and contrasted
with the hazard data from the first step to identify those that might represent particular
vulnerabilities to these hazards. Land use data and development trends are also
incorporatel into this analysis. In addition, MAPC develops estimates of the potential
impacts of certain hazard events on the commumitaPC drew on the following
resources to complete the plan:

Town of Reading GeneraBylaws

Town of Reading ZoningBylaw

Town of ReadingMasterPlan2006

Aberjona River and Saugus River Drainage Study for Town of Reading
2013

Town of ReadingOpen Space Plan, 2012

Town of ReadingCapital Improvement Prograg9l4

Massachusé&t State Hazard Mitigation PlaQ13

FEMA, Local Mitigation PlanReviewGuide;Octoberl, 2011

FEMA, Flood Insurance Rate Maps fdiddlesexCounty MA, 2014
Massachusetts State Hazard Mitigation Plan.2013

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.
New EnglandSeismic Network, Boston ege Weston Observatory,
http://aki.bc.edu/index.htm

NOAA National Climatic Data Cententtp://www.ncdc.noaa.gov/
Northeast States Emergencgnsortiumhttp://www.nesec.org/

USGS, National Water Information System,
http://nwis.waterdata.usgs.gov/usa/nwis

1 US Census, 2010

= =4 =8 -4

= =4 =4 -8 _98_9_95_-2°

= =4 =4

1 Review Existing Mitigatiori Municipalities in the Boston Metropolitan Region have
an active history in hazard mitigationmssthave adopted flood plain zoning
districts, wetlands protection programs, and other measures as well as enforcing the
State building code, which has strgmgvisions related to hazard resistant building
requirements. All current municipal mitigation measures must be documented.

91 Develop Mitigation StrategiesMAPC works with the local municipal staff to
identify new mitigation measures, utilizing information gathered from the hazard
identification, vulnerability assessments,

12
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efforts to detemine where additional work is necessary to reduce the potential
damages from hazard events. Additional information on the development of hazard
mitigation strategies can be found in Chapter VII.

1 Plan Approval & Adoptiori Once a final draft of the plas complete it is sent to
MEMA for the state level review and, following that, to FEMA for approval.
Typically, once FEMA has approved the plan the agency issues a conditional approval
(Approval Pending Adoption)yith the condition being adoption of th&ap by the
municipality. More information on plan adoption can be found in Chapter IX and
documentation of plan adoption can be found in Appendix D.

1 Implement & Update the Planimplementation is the final and most important part of
any planning processiazard Mitigation Plans must also be updated on a five year
basis making preparation for the next plan update an importeguiog activity.
Chapter IX includes more detailed information on plan implementation.

The Local Multiple Hazard Community Planning Team

MAPC worked with the local community representatives to organize a local Multiple
Hazard Community Planning Team feeading(Local Committee). MAPC briefed the
local representatives as to the desired composition of that team as well as the need for
representation from the business community, civic organizations and citizens at large.

The Local Hazard Mitigation Planning Trads central to the planning process as it is the
primary body tasked with developing a mitigation strategy for the community. The local
team was tasked with working with MAPC to set plan goals, provide information on the
hazards that impact tiewn, exiging mitigation measures, and helping to develop new
mitigation measures for this plan update. The Local Hazard Mitigation Planning Team
membership can be found Trable5 below.

OnMarch 24, 2016MAPC and MEMA staff held a meeting with the Local Conte®t
to outline the hazard mitigation planning and updating procé@satingTown Hall.

OnMay 23and October 312016 MAPC conducted meetis@f theReadingLocal
Committee. The meetingeteorganized byCommunity Development Director Julie
Mercier. The purposgof the meetingwereto review and develop hazard mitigation
goals, review the status of mitigation measures identified i2@h@hazard mitigation
plan, identify new potential mitigation measures and to gather information on local
hazard ritigation issues and sites or areas related to thBisemeeting also covered
measures to be carried forward from the previous @taehto prioritize new measures

The following Table lists the attendees at each meeting of the team. The agendas for
these meetings are included in Appendix A.

13
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The agendas for these megsrare included in Appendix A.

Table 3
Membership of the ReadingHazard Mitigation Planning Team
Name Representing
Julie Mercier Community Development Director
Jean Delios Assistant Town Manager
Ryan Percival Town Engineer
Kim Honetschlager GIS Coordinator
Chuck Tirone Conservation Administrator
Greg Burns Fire/EMD

Public Meetings

Public participation in the hazard mitigation planning process is important, both for plan
development and for later implementation of the plan. Residents, business owners, and
other community members are an excellent source for information on the rastoric
potential impacts of natural hazard events and particular vulnerabilities the community
may face from these hazards. Their participation in this planning process also builds
understanding of the concept of hazard mitigation, potentially creatingrsdqpo

mitigation actions taken in the future to implement the plan. To gather this information
and educate residents on hazard mitigationTtven hosted two public meetings, one
during the planning process and one after a complete draft plan is avélatdview.

Natural hazard mitigation plans unfortunately rarely attract much public involvement in
the Boston region, unless there has been a recent hazard event. One of the best strategies
for overcoming this challenge is to include discussion oht#mard mitigation plan on

the agenda of an existing board or commission. With this strategy, the meeting receives
widespread advertising and a guaranteed audience of the board or commission members
plus thosemembers of the publiwho attend the meetinghese board and commission
members represent an engaged audience that is informed and up to date on many of the
issues that relate to hazard mitigation planning in the locality and will likely be involved

in plan implementation, making them an importardiance with which to build support

for hazard mitigation measures. In addition, these meetings frequently receive press
coverage, expanding the audience that has the opportunity to heegdbitation and

provide comment

The public had an opportunity provide input to th&®eadinghazard mitigation planning
process during a meetimg June 6, 2016eld in theTown Hall. The draft plarupdate
was presented atCommunity Planning and Developme&ldmmissiormeetingheld on
January 23, 201in ReadingTown Hall. Both meeting werepublicized agegular
meeting of the Community Planning and Developméldmmissioraccordingto the
Massachusetts Public Meeting Lawhe attendance list f@ach meeting can be found in
Table4. See public meeting noticas Appendix C.
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Table 4
ReadingPublic Meetings

Name

| Representing

Meeting #1June 6 2016

Nick Safina

Community Planning and Development Commission

John Weston

Community Planning and Development Commission

Dave Tuttle Community Planning and Development Commission
Karen Goncalve®olan Community Planning and Development Commission
Jean Delios Assistant Town Manager

Julie Mercier Community Development Director

Sam Cleaves

MAPC

Meeting #2 January 23, 201

7

Nick Safina

Community Planning and Development Commission

John Weston

Community Planning and Development Commission

Dave Tuttle

Community Planning and Development Commission

Karen Goncalve®olan

Community Planning and Development Commission

JeanDelios

Assistant Town Manager

Julie Mercier

Community Development Director

Sam Cleaves

MAPC

L ocal Stakeholder Involvement

The local Hazard Mitigation

Planninggamwas encouraged to reach out to local

stakeholders that might have an interest in the Hazard Mitigation Plan including

neighboring communities, agencies, businesses, nonprofits, and other interested parties.

Notice was sent to the following organizati@r neighboring municipalities inviting
them to review the Hazard Mitigation Plan and submit commertkeGown:

Town of North Reading
Town of Lynnfield
Town of Wakefield
Town of Stoneham
Town of Wilmington
City of Woburn

ReadingNorth ReadingChamber oCommerce

ReadingConservatiorCommission

ReadingDaily Times Chronicle
ReadingDepartment Heads

See Appendix C for public meeting notices.
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Town Web Site

2017 UPDATE

Thedraft ReadingHazard Mitigation Pla2017Updatewasposted on th&ownd s
websitefollowing thesecond public meetinglembers of the public could access the
draftdocument and submit comments or questtortheTown.

Continuing Public

Participation

Following the adoption of the plan update, the planning team will continue to provide
residents, businesses, and other stakeholders the opportunity to learn abanatte
mitigation planning process and to contribute information that will updatéaved s
understanding of local hazais updates and a review of the plan are conducted by the

Hazard Mitigation
and any meetings

Implementation Team, these will be placed ofidlagd s eb wite,

of the Hazard Mitigation Implementation Team will be publicly noticed

in accordance witffown and state open meeting laws.

Planning Timeline

March 24, 2016

Kickoff and Review of Sope Meeting with Hazard Mitigation Plannir,
Team, MEMA and MAPC

May 23, 2016

Meeting of theReadingL.ocal Hazard Mitigation Planning Team

June 62015

First Public Meeting wittReadingCommunity Planning and
Development Commission

January 23,2017

Second Public Meeting witBommunity Planning and Development
Commission

March 17, 2017

Draft Plan Update submitted to MEMAllowing posting and review

May 31, 2017

FEMA issued notice of Approval Pending Adoption

July 11, 2017

Final Plan Adopted by the Town
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V. RISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could occur within the
Town of Readingas well as the relationship between those hazards and current land uses,

potential future development, and critical infrastructurais setion also includes a
vulnerability assessment that estimates the potential damages that could result from

certain largescale natural hazard events.

Update Process

In order to updat®eadin@ 8sk assessment, MAPC gathered the most recently available

hazard and land use data and met Witltvn staff to identify changes in local hazard
areas and development trends. MAPC also &sEdM A 0 s

HAZUS (described below).

Overview of Hazards and Impacts

The Massachusetts Hazard Mitigation Plan provides-alejoth overview of natural

damage

esti

mat i

hazards in Massachuset®evious state and federal disaster declarations since 1991 are

summarized in Tabl2. Table5 belowsummarizes thbazard risks foReading This

evaluation takes into account the frequency of the hazard, historical reamlds

variations in land useThis analysis is based on the vulnerability assessment in the
Massachusét State Hazard Mitigation PlaThe statewide assessment was modified to
reflect local conditions iReadingusing the definitions for hazard frequenaydaseverity
listed below Based on this, th€own set an overall priority for each hazaReadings

not a coastal community andehefore not subject to coastal hazards, storm surge or

tsunamis.
Table 5- Hazard Risks Summary
Hazard Frequency Severity
Massachusett§ Reading | Massachusetts Reading
Flooding High High Serious Serious
Dam failures Very Low NA Extensive NA
Hurricane/Tropcal | Medium Medium Serious Serious
Storm
Tornadoes Medium Very Low | Serious Serious
Thunderstorms High High Minor Minor
Nor 6 east {High High Minor Minor
Winter- High High Minor Minor
Blizzard/Snow
Winter-Ice Storms| Medium Medium Minor Minor
Earthquakes Very Low Very Low Serious Serious
Landslides Low Very Low | Minor Minor
Brush fires Medium High Minor Minor
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Table 5- Hazard Risks Summary

Extreme Medium Medium Minor Minor
Temperatures

Drought Low Low Minor Minor
Coastal Hazards | High N/A Serious N/A
Tsunami Very Low N/A Extensive N/A
Major Urban Fires| Low N/A Serious N/A

Source, Massachusetts State Hazard Mitigation Plarg, 2@ddified forReading

Note: Of the hazards listed in the 2013 Massachusetts State Hazard Mitigatidiourlan,

categoriesre not applicable to Readingpastal hazardsnd tsunami due t o t he

inland location away from the coasiams, as there are none in Reading major urban
fires, due to the lack of significant wildfire areas in close proximity to development th
could pose a significant threat of urban fire.

Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

Frequency

Very low frequency: events that occuess frequently than once i@ years (less than 1% per year)
Low frequency: events that occur from once50 years to once in 100 years (1% to 2% per year)

Medium frequency: events that occur from once in 5 years to once in 50 years (2% to 20% per y¢
High frequency: events that occur more frequently than onceyears (Greater than 20% per year).

Severity

Minor : Limited and scattered property damage; limited damage to public infrastructure and esset|
services not interrupted; limited injuries or fatalities.

Serious: Scattered major property damage; someominfrastructure damage; essential services are
briefly interrupted; some injuries and/or fatalities.

Extensive: Widespread major property damage; major public infrastructure damage (up to severa|
for repairs); essential services are interrupted feweral hours to several days; many injuries and/o
fatalities.

Catastrophic: Property and public infrastructure destroyed; essential services stopped; numeroug

injuries and fatalities.

Flood Related Hazards

Flooding was the most prevalent serious natuaaard identified by local officials in

t

ow

Reading Flooding isgeneralllc aused by hurricanes,,amdor 6east e

thunderstormsGlobal climate change has the potential to exacerbate these issues over

time with the potential for changing rainfall patterns leading to heavier storms.

Regqionally Significant Floods
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There have been a number of major floods that have affectéditine Bostonregion
over the last fifty years. Significant historic flood eventReadinghave included:

TheBlizzard of 1978
January 1979

April 1987
October 1991 ( i CohsideeBte befa @08/ear sotmo r mo )
October 1996

June 1998

March 2001

April 2004

May 2006

April 2007

March 2010
December 2010

- a4 -4 -a -a -a -a -a -a -a -a _-a

Local data for previous flooding occurrences are not collected blyaive of Reading
The best available local data is fdrddlesexCounty through the National Climatic Data
Center (see Tabi®). MiddlesexCounty, which includes th€own of Reading
experienced6 flood events fron19961 January, 2017 No deaths or injuries were
reported and the total reported property damage indhety was $40.958illion

dollars Damages from the March 201i6ods in Middlesex County totaled $35.2 million,
while total damages for all floods since 2005 totaled $40.7 million. There were no deaths or
injuries reported. The vulnerability analysis conducted by MAPC estimates a range of
damages from flooding of $& to $12.04million (see Table 25Please note that tHkwod
eventsreported by the National Climatic Data Center are lisildw chronologicallyoy
countyfrom 1999 to 200%the first half of Table) and by municipalitiesvithin the county
after 2005the second half of the table.) All reported flood events are included in the
database, whether or not deaths, injuries, or damages were included.

Table 6 Middlesex County Flood Events, 19962017

Location Date Type Property [amage
VT (zoNE 1/29/1996 Flood ~ 0.00K
%TLEEF;’\E'X (zONE 041711996 Flood 0.00K
ggﬁmT 09/18/1996 Flood ~ (0.00K
—\l\/AVFDSDTLEEFg\éx (zON 10/21/1996 Flood 0.00K
ISR (zONE 10/22/1996 Flood ~ (0.00K
WESTERN 03/10/1998 Flood  0.00K

MIDDLESEX (ZONE
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http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5551974
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5551974
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5551360
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5551360
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5582250
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5582250
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5578813
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5578813
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5578822
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5578822
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5642646
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5642646
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Location Date Type Property image
WESTERN
MIDDLESEX (zONE 03/11/1998 Flood 0.00K
WESTERN
MIDDLESEX (zONE 2>/12/1998 Flood 0.00K
WESTERN
MIDDLESEX (ZONE 28/14/1998 Flood 0.00K
WESTERN
MIDDLESEX (zON 28/15/1998 Flood ~ |0.00K
WESTERN
MIDDLESEX (zONE 28/17/1998 Flood 0.00K
WESTERN
MIDDLESEX (zONE °#22/2000 Flood 0.00K
WESTERN
MIDDLESEX (R |04/23/2000 Flood 0.00K
WESTERN
MIDDLESEX (zONE 2>/22/2001 Flood 0.00K
WESTERN
MIDDLESERONE) °3/2312001 Flood 0.00K
WESTERN
MIDDLESEX (zoNE 03/31/2001 Flood 0.00K
WESTERN
MIDDLESEX (zONE 2#/01/2001 Flood 0.00K
WESTERN
MIDDLESEX (zONE °#02/2004 Flood 0.00K
WESERN
MIDDLESEX (zZONE °#/15/2004 Flood 0.00K
WESTERN
MIDDLESEX (zONE ©3/29/2005 Flood 0.00K
WESTERN
MIDDLESEX (ZONE 10/15/2005 Flood 100.00K
WESTERN
MIDDLESEX (zONE 10/15/2005 Flood 100.00K
SOUTHEAST
MIDDLESEX (ZONE 10/15/2005 Flood 125.00K
COUNTYWIDE 05/13/2006 Flood 5.000M
WAKEFIELD 07/11/2006 Flood 2.00K
CAMBRIDGE 10/28/2006 Flood 5.00K
SAXONVILLE 04/16/2007 Flood 25.00K
FRAMINGHAM  [02/13/2008 Flood 0.00K
MEDFORD 05/27/2008 Flood 3.00K
STONEHAM 06/24/2008 Flood 10.00K
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http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5642647
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5642647
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5656160
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5656160
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660766
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660766
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660773
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660773
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660778
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5660778
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5139591
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5139591
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5141783
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5141783
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238016
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238016
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238013
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238013
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238037
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238037
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237970
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237970
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5390743
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5390743
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391052
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391052
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5444588
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5444588
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5478021
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5478021
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5477607
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5477607
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5477609
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5477609
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5513522
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5521323
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=2159
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=27770
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=80936
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=105503
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=120390
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Location Date Type Property amage
WESTLANDS 06/29/2008 Flood 5.00K
EVERETT 08/10/2008 Flood 15.00K
SUDBURY 08/10/2008 Flood 40.00K
NORTH WOBURN |09/06/2008 Flood 15.00K
BILLERICA 12/12/2008 Flood 20.00K
HOLLISTON 03/14/2010 Flood 26.430M
FARM HILL 03/29/2010 Flood 8.810M
FARM HILL 04/01/2010 Flood 0.00K
WEST NEWTON  |08/28/2011 Flood 5.00K
RIVER PINES 10/14/2011 Flood 0.00K
ggl\sl-ll\—/IZRVILLE 06/08/2012 Flood 0.00K
BEAVER BROOK |06/23/2012 Flood 0.00K
NEWTON 07/18/2012 Flood 5.00K
NORTH WALTHAM |10/29/2012 Flood 0.00K
RIVER PINES 06/07/2013 Flood 0.00K
LOWELL 07/01/2013 Flood 0.00K
HARWOOD 07/23/2013 Flood 0.00K
FRAMINGHAM 09/01/2013 Flood 10.00K
_%SFORD 03/30/2014 Flood  35.00K
CONCORD 07/27/2014 Flood 0.00K
NORTH LEXINGTO|08/31/2014 Flood 0.00K
FELCHVILLE 10/22/2014 Flood 20.00K
—EAE\I\_NL—;ON LOWER 10/23/2014 Flood 0.00K
CLEMATIS BROOK|12/09/2014 Flood 5.00K
SOMERVILLE 12/09/2014 Flood 30.00K
CONCORD 05/31/2015 Flood 0.00K
FRAMINGHAM 08/04/2015 Flood 0.00K
NATICK 08/15/2015 Flood 50.00K
FRAMINGHAM 08/15/2015 Flood 75.00K
%:GTON 09/30/2015 Flood 0.00K
AUBURNDALE 09/30/2015 Flood 0.00K
Totals: 40.955M

Source: NOAA, National Climatic Data Center
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http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1996&endDate_mm=06&endDate_dd=10&endDate_yyyy=2015&county=MIDDLESEX%3A17&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=25%2CMASSACHUSETTS
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=119785
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=131526
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=131485
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=136116
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=147263
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=217617
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=220239
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227941
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=341437
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=352911
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=393263
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=393263
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=393214
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=404166
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=416771
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=459993
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=461420
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=463786
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=469264
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=507163
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=507163
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=535049
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=539945
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=546317
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=546412
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=546412
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=552849
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=552852
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=582177
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=600475
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=598484
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=598488
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=600913
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=600913
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=600918
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Overview of Town-Wide Flooding

Reading is divided by topography into three watersheds. Tribstig@gms that arise

in these watersheds flow to the Aberjona, the Saugus and the Ipswich Rivers. The
streams are associated with large swamps and marshes that play a significant role in
flood storage and control. Flooding from the Ipswich River and itemaputary,
BearMeadow Brook, does not affect many structures because the Town has preserved
most of the floodplains as open space. Because most of the development in Reading
has been constructed above the floodplains, Reading does not have many serious
flooding problems. However, there are areas where flooding occurs during major
storms, causing damage to buildings and roadways. Some of the flooding problems
may be exacerbated by historical filling of floodplains and routing of streams through
culvertsin older parts of town. Subdivisions, commercial development, and other

large projects permitted in the last 25 years generally includes stormwater
management systems designed to detain runoff and thus control downstream flooding.
Flood hazard areas tetmibe small in scale and clustered in the southern part of town.

Walkers Brook and its associated tributaries in southern Reading are the headwaters of
the Saugus River in Wakefield. Flooding of property and roadways occur at numerous
locations withinthe watershed and is caused by a combination of system capacity
inadequacies and localized capacity deficiencies. A large portion of the basin lies in the
moderately dense older portion of the town which affords little or no available land for
storage oretention of flood waters. As planned improvements within Reading may
impact communities downstream, the mitigation of flood damage to roadways and
properties within the watershed is a true urban challenge making resolution of flooding
in this watershedthe own 6s hi ghest priority.

At the request of the Town of Reading, the consulting firm AECOM performed a
study in 2013(see reference irbection X)to analyze localized flooding and
drainage issues within portions of the Aberjona River and Saugus Riveshets.

The objectives of this study were to:

1 Evaluate existing conditions along sections of Walkers Brook (tributary to
Saugus River) and the Aberjona River;

Develop alternatives for improvement of the existing channels and conduits;
Identify recommendedlternatives;

Provide an estimate of construction costs for recommended alternatives; and
Develop a proposed implementation schedule for the recommended
alternatives.

= =4 —a A

AECOM performed a comprehensive site walk of the four study areas with several
Town of Reading officials to identify the major problem areas and developed
possible alternatives to improve the flooding and drainage issues for each problem

area. The Townds gener al goal for i1 ts drai

to the 25year floodevent (i.e. 25/ear level of service).
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Potential Flood Hazard Areas

Information on potential flood hazard areas was taken from two sources. The first was
the National Flood Insurance Rate Maps. The FiiRidd zones are shown on Map 3 in

Appendix B and their definitions are listed below.

Flood Insurance Rate Map Zone Definitions

flood insurance purchase requirements apply.

requirements apply.

Zone A (1% annual chance) - Zone A is the flood insurance rate zone that corresponds to
the 100-year floodplains that are determined in the Flood Insurance Study (FIS) by
approximate methods. Because detailed hydraulic analyses are not performed for such

areas, no BFEs (base flood elevations) or depths are shown within this zone. Mandatory

Zone AE and A1-A30 (1% annual chance) - Zones AE and A1-A30 are the flood insurance
rate zones that correspond to the 100-year floodplains that are determined in the FIS by
detailed methods. In most instances, BFEs derived from the detailed hydraulic analyses
are shown at selected intervals within this zone. Mandatory flood insurance purchase

Zones X500(.2% annual chance) - Zone X500 is the flood insurance rate zone that
correspond to the 500-year floodplains that are determined in the Flood Insurance Study

In addition, information on areas subject to flooding was provided by local officials. The

Locally Identified Areas of Flooding described below were identified dwyn staff as

areas where flooding is known to occuhll of these areas do not necessarily coincide
with the flood zones from the FIRM ma&omemay be areas that flood due to
inadequate drainage systems or other local conditions rather than location within a flood

zone.Some of these sites were carried over fro;m2010 Hazard Mitigation PlarThe
numbers correspond tlLocalHazad Arcasriabtimates

damages associatfldoding are shown in Table 25

on Map

1. Sunnyside and FairviewAvenues Flooding in the Sunnyside Avenue and Fairview

Avenue @ea is due to undersized pipes. The recommended alternative involves

increasing the size of the undersized pipes to provideya@5level of service for this
residential area. A gate structure would be integrated at the downstream end that would
mitigateadverse downstream impacts due to the upsizing of the pipes. This site has not

been mitigated since the 2010 plan and remains a high priority site.

2. New Crossing at DPW GarageA brook located in the upper Saugus River water
backs up and floods CausemRoad, the access road to the Reading DPW Department,

during 0.02 percent chance storms. The stream culvert is undersized and needs replacing.

This remans a high priority for the 201@lan update.

3. Track Road at Line Road The Track Road areaispar of t he

watershed area. There are three bridges crossing the creek, all of which impede drainage,
but the Harvest Road Bridge presents the biggest drainage problems &ndthieas
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targeted it for rebuilding, although the exact date arstl @re undetermined. There are

also beaver dam issues blocking drainage. Tkhe&vn pl ans t o stabilize t
and remove the beavers for now, as well rebuild the bridge in the future. This project

remains a high priority for 2017

4. South Man Street- This is a MA DOT issue as Main Street serves as SR 28 here.

The roadway floods after 1.5 inches or rain. The storm drain line serving the area is
undersized and needs to be replaedédooding in the area is due to undersized pipes.

The flood fow travels overland through the Enterprise Car Rental facility into the Percy
Avenue / Main Street wetlands. The recommended alternative consists of adding a new
outfall in the vicinity of Minot Street / Main Street and increasing the size of the pipes
above the Minot Street / Main Street connection to provide-ge26 level of service for

this area. A gate structure would be integrated at the downstream end that would mitigate
adverse downstream impacts due to the upsizing of the pipes. This mitigditon a

remains incomplete and remains a higionity for the town in the 201plan update.

5. Brook and Ash Strees- This area is part of Walkers Brook beginning at Ash Street

and extending northeast to the TeSaeds corpor
Street / Route 129 rotary, and represents the most downstream portion of Walkers Brook

within the Town. Downstream of this area, Walkers Brook feeds into the Saugus River in
Wakefield. The drainage ditch for Brook and Ash Sseebversilted and there are

numerous problems with beaver dams within th
prevents drainage. This site has not been mitigated since the 2010 plan and remains a

high priority for the town in the 201@lan update.

6. Lowell Street d Intervale Terrace- Located within the upper Aberjona watershed,
this site has not been mitigated since 2010 but the Town considersitisiority site
for the 2017 p lCapttal Improvehremt Pldh€CGiR], the gidaesd

channel betweelntervaleTerraceand Lowell Street that backs up during flooding events
will be repaired during 2017.

7. Willow Street/Austin Prep- This site has not been mitigated since the 2010 plan.

This site floods due to the same drainage infrastructure problem listed in at Site #8,

Lowell Street at Interval&errace This is ahigh priority site for the 201plan update

and should be remedetwhenthe channel between Intervalerraceand Lowell Street

is i mproved under the Townés CIP actions for

8. Oak Ridge/Cherry Lane (was listed in 2010 plan as Pine Ridge/Cherry)Hill

Located behind Joshua Eaton, this site was partially mitigaken drainage woréione

by Reading on Pennsylvania Avenue relieved runoff to the area. There are still flooding
concerns where ditch discharge goes into the open field behind Joshua Eaton and the site
remairs a medium priority for the 20Jpan update.

9. Haverhill Street at the Town line This site is a drainage culvert located near where
BearMeadow Brook flows under Haverhill Street close to the boundary with North
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Reading. Localized flooding of82 inches occurs on Haverhill Street occurs follaywin
very large rain events. The culvert needs to be cleaned on a regular basis. This site
remains anedium priority for the 201plan update.

The most severe flooding since the previous plan occurred during March 2010, when a
total of 14.83 inches of rainfaaccumulation was recorded by the National Weather
Service (NWS). The weather pattern that consisted of early springtime prevailing
westerly winds that moved three successive storms, combined with tropical moisture
from the Gulf of Mexico, across New Bland. Torrential rainfall caused March 2010 to

be the wettest month on record.

ne indication of the extent of flooding is the gage height at the nearest USGS streamflow
gaugingstation, which in thelpswich Riverin South Middleton The USGS gage

height, shown in Figurd, exceede® feet on March 16, 2010 and @eaxled #eet on

March 31, 2010 Normalgage height in March is aboufeket.

Figure 1- Ipswich River Gage Heights, MarchApril 2010

U565 681181588 IPSHICH RIVER AT S0UTH HIDDLETON, HA

Gage height, feet
o
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— Gage height B Heasured gage height
== Pegriod of approved data

Source, US Geological Service, National Waidormation System

Historic precipitation for theasterrMassachusettis shown in Figure 2 for 1990 to
2017. This displays the record rainfall in 2010 as well as several other higher than
average precipitation years suchl&96, 1998, 20022006 and 07, which also resulted
in disaster declarations due to flooding.
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Figure 271 Precipitation Records for Eastern Massachusetts, 1992017
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Repetitive Loss Structures

As defined by the National Flood Insurance Program (NFIP), a repetitive loss property is
any property which the NFIP has paid two or more flood claims of $1,000 or more in any
given 10year period since 1978. For more information on repetitive losses see
http://www.fema.gov/business/nfip/replps.shtm

There ardwo repetitive loss structures Readingthe same athe2010plan Both of

the properties are single familgsidences.

Table7 summarizes the number and type of repetitive loss structures located within
Readingand the number of losses and total claims associated with them

Table 7- Summary of Repetitive Losses and Claim$979 2017

Slng_le Other Non-
Family : . ) . Total
. . Residential | Residential
Residential

Number of 5 0 0 5
Properties
Number of 4 0 0 4
Losses
Total Claims | $27,857.59 0 $27,857.59

Source: Department of Conservation and RecreatidtiylARepetitive Loss data
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Based on the record of previous occurrences flooding eveResadingare a High

frequency event as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This
hazard may occur more frequently than once in five years, or a greater than 20% chance
per year.

Dams and Dam Failure

Dam failure can occur as a result of structural failure, independent of a hazard event, or
as the result of the impacts of a hazard event such as flooding associated with storms or
an earthquake. In the event of a darmuf&] the energy of the water stored behind even a
small dam can cause loss of life and property damage if there are people or buildings
downstream. The number of fatalities from a dam failure depends on the amount of
warning provided to the population atiee number of people in the area in the path of
the dambés fl oodwaters.

DCR defines dam hazard classifications as follows:

High: Dams located where failure or roperation will likely cause loss of life
and serious damage to homes(s), industriabarmercial facilities, important
public utilities, main highways(s) or railroad(s).

Significant: Dams located where failure or roperation may cause loss of life
and damage home(s), industrial or commercial facilities, secondary highway(s) or
railroad®€) or cause interruption of use or service of relatively important facilities.

Low: Dams located where failure or meperation may cause minimal property
damage to others. Loss of life is not expected.

Dam failure is a highly infrequent occurrence awgevere incident could result in loss of
lives and significant property damage. Since 1984, three dams have failed in or very near
to Massachusetts, one of which resulted in a d&dtére are no permitted dams in

Reading and there havébeen no recorded dm breaches inthe Town.

Based on the record of previous occurrences dam faiflReadings a Very Low
frequency event as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This
hazard may occur less frequently than once in 100 years (less than 1% chance.per year

Wind Related Hazards

Wind-related hazards include hurricangepical stormsand tornadoes as well as high
winds duringN o r 6 e and thumderstorms. As with many communities, falling trees
that result in downed power lines and power outages are an idReadimg Information
on wind related hazards can be foumdMap 5 in Appendix B
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Hurricanesand Tropical Storms

A hurricane is a violent wind and rainstorm with wind speeds €éf0@tmiles per hour.

A hurricane is strongest as it travels over the ocean and is particularly destructive to
coastal property as tigtorm hts the land. fie Town's entire area is vulnerable to
hurricanes. Hurricanes occur between June and November. A tropical storm has similar
characteristics, but wind speeds are below 74 miles per hour.

Since 1900, 39 tropical storms have impactesvNEngland (NESEC). Massachusetts has
experienced approximately 32 tropical storms, nine Category 1 hurricanes, five Category
2 hurricanes and one Category 3 hurricane. A hurricane or storm track is the line that
delineates the path of the eye of a hurrecar tropical stormThere haveen one

recorded storm trackbroughReading a tropical storm in 186However,Reading

experiences the impacts of hurricanes and tropical storms regardless of whether the storm
track passedirectlythrough theTown, and numerous hurricanes have affected the
communities of eastern Massachusetts (see Bablhe hazard mapping indicates that

the 100 year wind speea Readings 110miles per hour (see Appendix B).

Table 8- Hurricane Records for Massachusetts, 1981 2017

Hurricane Event Date Category
Great New England Hurricane September 21, 1938 3
Great Atlantic Hurricane September 145, 1944 4
Hurricane Carol August 31, 1954 2-3
Hurricane Edna September 11, 1954 3
Hurricane Hazel October 1954 3
HurricaneDiane August 1719, 1955 3
Hurricane Donna September 12, 1960 5
Hurricane Gloria September 27, 1985 4
Hurricane Bob August 19, 1991 3
Hurricane Earl September 4, 2010 4
Tropical Storm Irene August 28, 2011 2
Hurricane Sandy October 2930, 2012 TS

*Tropical Storm  Source: National Oceanic and Atmospheric Administration

Hurricane intensity is measured according to the Saffir/Simpson scale, which categorizes
hurricane intensity linearly based upon maximum sustained winds, barometric pressure,
and storm surge potential. These are combined to estimate potential damage. The
following gives an overview of the wind speeds, surges, and range of damage caused by
different hurricane categories:

Scale No. | Winds(mph) | Surge ft.) Potential
(Category) Storm Damage
1 747 95 4-5 Minimal
2 967 110 6-8 Moderate
3 1117 130 9-12 Extensive
4 13171 155 13-18 Extreme
5 > 155 >18 Catastrophic
Source: NOAA
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Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees
and branches are a significant problem because they can result in power outages when
they fall on power lines or block traffic and emergency routes. HurricanesTamera

wide hazard irReading Potential hurricane damagesReadinghave been estimated

using HAZUSMH. Totd damages are estimated 48%14.9thousandor a Category

2 hurricane and@,975.2&housandor a Category 4 hurrican®therpotential impacts

are detailed in Tabl23.

Based omrecods of previous occurrencegjrnicanes irReadingare a Medium
frequency event as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This
hazard occwfrom once in 5 years to once 50 years, or a 2% to 20% chance per year.

Tornad@s

A tornado is a violent windstorm characterized by a twisting, fushaped cloud. These
events are spawned by thunderstorms and occasionally by hurricanes, and may occur
singularly or in multiples. Téy develop when cool air overrides a layer of warm air,
causing the warm air to rise rapidly. Most vortices remain suspended in the atmosphere.
Should they touch down, they become a force of destru@mme ingredients for

tornado formation include:

91 Very strong winds in the mid and upper levels of the atmosphere

91 Clockwise turning of the wind with height (from southeast at the surface to west
aloft)

91 Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere
(i.e., 20 mph at the siace and 50 mph at 7,000 feet.)

91 Very warm, moist air near the ground with unusually cooler air aloft

91 A forcing mechanism such as a cold front or leftover weather boundary from
previous shower or thunderstorm activity

Tornado damage severity is measuredheyFujita Tornado Scale, in which wind speed

is not measured directly but rather estimated from the amount of damage. As of February
01, 2007, the National Weather Service began rating tornados using the Enhanced Fuijita
scale (EFscale), which allows sueyors to create more precise assessments of tornado
severity. The Efscale is summarized below:

Fujita Scale Derived Operational EF Scale

F Fastest 14 | 3-second | EF 3-second | EF 3-second

Number | mile gust Number | gust Number | gusts
(mph) (mph) (mph) (mph)

0 40-72 45-78 0 65-85 0 65-85

1 73-112 79-117 1 86-109 1 86-110

2 113-157 118-161 2 110-137 |2 111-135

3 158-207 162-209 | 3 138-167 |3 136-165

4 208-260 210-261 | 4 168-199 |4 166-200

5 261-318 262-317 |5 200-234 |5 Ower -200

Source: Massachusetts State Hazard Mitigation Plan, 2013
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The frequency of tornadoes in eastern Massachusetts is low; on average, there are six
tornadoes that touchdown somewhere in the Northeast region every year. The strongest
tornado in Massachusetts history was the Worcester Tornado in 1953 (NESEC).

The mos recent tornado events in Massachusetts wererin@ield in 2011, Revere in

2014 and most recently in Concord (Middlesex County) on August 23, 2016. The
ConcordeF1 tornado damaged 39 homes but no injuries or deaths were reported.
(Source:Concord Path) The Springfield tornado caused significant damage and resulted
in 4 deaths in June of 2011. TRevere tornado touched downChelsea just south of
Route 16 and mov e dsings®district alonghBroadwéyel endede 6 s b u
near the intersectioof Routes 1 and 60. The path was approximately two miles long and
3/8 mile wide, with wind speeds up to 120 miles per hdpproximately 65 homes had
substantial damages and 13 homes and businesses were uninhabitable

Although there have been no reded tornados within the limits of tHewn of Reading
since 1956 there have beentdihadoes in surroundirigiddlesexCounty recorded by
the Tornado History ProjeciTwo tornados were F3, three were F2 and twelve were
F1.These 10 tornadoes resultedhitotal of one fatality and six injuries and up ©7%
million in damagesas summarized in Table Bhe table does not include statistics for
the August, 2016 Concord tornado as total property damage is not yet known.

Table 9 - Tornado Records forMiddlesex County

Date Fujita Fatalities Injuries Width Length Damage
10/24/1955 1 0 0 10 0.1 | $500 -$5000
6/19/1957 1 0 0 17 1 | $5K-$50K
6/19/1957 1 0 0 100 0.5 $50-$500
7/11/1958 2 0 0 17 1.5 g50K -$500K
8/25/1958 2 0 0 50 1| $500 -$5000
7/3/1961 0 0 0 10 0.5 | $5K-$50K
7/18/1963 1 0 0 50 1| $5K-$50K
8/28/1965 2 0 0 10 2 | $50K -$500K
7/11/1970 1 0 0 50 0.1 | $5K-$50K
10/3/1970 3 1 0 60 35.4 | $50K -$500K
7/1/1971 1 0 1 10 25.2 | $5K-$50K
11/7/1971 1 0 0 10 0.1 $50-3500
7/21/1972 2 0 4 37 7.6 | $500K -$5M
9/29/1974 3 0 1 33 0.1 $50K -$500K
7/18/1983 0 0 0 20 0.4 | $50-$500
9/27/1985 1 0 0 40 0.1 $50-$500
8/7/1986 1 0 0 73 4 | $50K -$500K

Source: The Tornado History Project

Buildings constructed prior to current building codes may be more vulnerable to damages
caused by tornadoes. Evacuation of impacted areas may be required on short notice.
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Sheltering and mass feeding efforts may be required along with debris cleararate, sear
and rescue, and emergency fire and medical services. Key routes may be blocked by
downed trees and other debris, and widespread power outages are also typically
associated with tornadoes.

Although tornadoes are a potenflalwn-wide hazard irReadingtornado impacts are
relatively localized compared to severe storms and hurricanes. Damages from any
tornadoin Readingwould greatly depend on the track of the torna@enerallythe
downtown central and southeportionsof the Town near the intersean of Routes 28
(Main Street), 129 (Lowell Streend Woburn Street, amore densely developed and
would likely be subject to more damage in the event of a tornado.

Based on the record of previous occurrences since 1950, Tornado e\Redslingare a
Medium frequency event as defined by the 2013 Massachusetts State Hazard Mitigation
Plan. This hazard may occur from once in 5 years to once in 50 years, or a 2% to 20%
chance per year.

Nor 6easters

A northeast coastal stymcallynglarde coumesiockavise a nor 06 e a
wind circulation around a loypressure center. Featuring strong northeasterly winds
bl owing in from the ocean over coastal areas

winter months in New England occurring onéwo times a year. The storm radius of a
norodeaster can be as much as 1,000 miles and
to 40 mph with gusts of up to 70 mph. These storms are accompanied by heavy rains or

snows, depending on temperatures.

Previaus occurrences of Nor'easters includefdiewing:

February 1978 Blizzard of 1978

October 1991 Severe Coastal Storm ("Perfect Storm")

December 1992 Great Nor'easter of 1992

January 2005 BlizzardN or &aster

October 2005 Coastal Storm/Nor'easter

April 2007 Severe Storms, Inland & Coastal Flooding/Nor'easter
January 2011 Winter Storm/Nor'easter

October 2011 Severe Storm/Nor'easter

Blizzard of 2013 February 2013
Blizzard of 2015 January 2015

Many of the historic flood events identified in theevious section were precipitated by

nor easters, including the APerfect Stormo e
December 2010, October 20February 2012and January 201%ereall large

nor 6easters that caused significant snowfal/l

31



TOWN OF READING HAZARD MITIGATION PLAN
2017 UPDATE

Readingg s vul nerable to both the wind and preci
High winds can cause damage to structures, fallen trees, and downed power lines leading

to power outages. Intense rainfall can overwhelm drainage systems causingdocaliz

flooding of rivers and streams as well as urban stormwater ponding and localized

flooding. Fallen tree limbs as well as heavy snow accumulation and intense rainfall can

impede local transportation corridors, and block access for emergency vehicles.

TheentireTown of Readingcould be at risk from the wind, rain or snow impacts from a
nor 6easter, depending on wldewitdinlaadldcatieand r adi u
the Townwould not be subject to coastal hazards.

Based on the record of inReadingaoethigh frequenaeyr r ence s,
events as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard
may occur more frequently than once in 5 years (greater than 20% per year).

Sevee Thunderstorms

While less severe than the other types of storms discussed, thunderstorms can lead to
localized damage and represent a hazard risk for communities. Generally defined as a
storm that includes thunder, which always accompanies lightnihgnaerstorm is a

storm event featuring lightning, strong winds, and rain and/or hail. Thunderstorms
sometime give rise to tornados. On average, these storms are only around 15 miles in
diameter and last for about 30 minutes.

A severe thunderstorm camclude winds of close to 60 mph and rain sufficient to
produce flooding The Town's entire area is potentially subject to severe thunderstorms.

TheTowndoes not keep records of thunderstorms, but estimates that at least six to eight
occur each yeaBome team members recollected severe thunderstorms during the
summer of 2014 but could not recollect specific areas that were impacted, only that some
trees were knocked and power was lost.

The best available data on previous occurrences of thundesstoReadings for
MiddlesexCounty throughthe National Climat Data Center (NCDC). Between 1995
andMay 31, 2016NCDC records show 28Bunderstorm events MiddlesexCounty
(Table10). These storms resulted in a total 8fmillion in property dimages. There
were 10injuries and naleaths reported.

Table 10 Middlesex County Thunderstorm Wind Events, 1995 2017

LOCATION BEGIN_DATE EVENT_TYPE MAGNITUDE | INJURIES| DAMAGE
MIDDLESEX CO. 04/04/1995 Thunderstorm Wind 58kts. 0 0.00K
MIDDLESEX CO. 07/15/1995 Thunderstorm Wind 0 kts. 0 0.00K
MIDDLESEX CO. 09/14/1995 Thunderstorm Wind 0 kts. 2 0.00K
MIDDLESEX CO. 10/28/1995 Thunderstorm Wind 0 kts. 0 0.00K
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LOCATION BEGIN_DATE EVENT_TYPE MAGNITUDE | INJURIES¢| DAMAGE
MIDDLESEX CO. 07/08/1996 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 02/22/1997 Thunderstorm Wind 52 kts. 0 0.00K
MIDDLESEX CO. 07/09/1997 Thunderstorm Wind 50 kts. 0 1.00K
MIDDLESEX CO. 05/29/1998 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 05/31/1998 Thunderstorm Wind 60 kis. 0 0.00K
MIDDLESEX CO. 07/23/1998 Thunderstormwind 50 kts. 0 0.00K
MIDDLESEX CO. 09/15/1998 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 07/06/1999 Thunderstorm Wind 56 kts. 0 0.00K
MIDDLESEX CO. 07/06/1999 Thunderstorm Wind 65 kts. 0 0.00K
MIDDLESEX CO. 07/23/1999 Thunderstorm Wind 50 kts 0 0.00K
MIDDLESEX CO. 07/24/1999 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 07/25/1999 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 08/05/1999 Thunderstorm Wind 50 kts. 0 0.00K
MIDDLESEX CO. 06/02/2000 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 06/27/2000 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 05/12/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 06/17/2001 Thunderstorm Wind 60 kts. E 0 0.00K
MIDDLESEX CO. 06/20/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 06/30/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 07/01/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 07/10/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 08/10/2001 Thunderstorm Wind 50 kts. E 0 0.00K
MIDDLESEX CO. 04/19/2002 Thunderstorm Wind 52 kts. E 0 5.00K
MIDDLESEX CO. 05/31/2002 Thunderstorm Wind 50 kts. E 0 2.00K
MIDDLESEX CO. 06/27/2002 Thunderstorm Wind 50 kts. E 0 5.00K
MIDDLESEX CO. 06/27/2002 Thunderstorm Wind 50 kts. E 0 5.00K
MIDDLESEX CO. 07/15/2002 Thunderstorm Wind 50 kts. E 0 2.00K
MIDDLESEX CO. 07/23/2002 Thunderstorm Wind 50 kts. E 0 5.00K
MIDDLESEX CO. 07/23/2002 Thunderstorm Wind 65 kts. E 0 35.00K
MIDDLESEX CO. 08/02/2002 Thunderstorm Wind 50 kts. E 0 2.00K
MIDDLESEX CO. 08/02/2002 Thunderstorm Wind 50 kts. E 0 2.00K
MIDDLESEX CO. 08/13/2003 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 08/22/2003 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/22/2003 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 08/22/2003 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/22/2003 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/08/2004 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 08/20/2004 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 08/20/2004 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 08/20/2004 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 08/20/2004 Thunderstorm Wind 50 kts. EG 0 75.00K
MIDDLESEX CO. 08/21/2004 Thunderstorm Wind 50 kts. EG 0 15.00K
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LOCATION BEGIN_DATE EVENT_TYPE MAGNITUDE | INJURIES¢| DAMAGE
MIDDLESEX CO. 06/29/2005 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/27/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/27/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/05/2005 Thunderstorm Wind 50 kts. EG 4 15.00K
MIDDLESEX CO. 08/05/2005 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 08/05/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/14/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/14/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/14/2005 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 04/01/2006 Thunderstorm Wind 50 kts. EG 0 8.00K
MIDDLESEX CO. 05/21/2006 Thunderstorm Wind 61 kts. EG 0 75.00K
MIDDLESEX CO. 05/21/2006 Thunderstorm Wind 61 kts. EG 0 20.00K
MIDDLESEX CO. 06/23/2006 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 07/11/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/11/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/11/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/21/2006 Thunderstorm Wind 50 kts. EG 0 35.00K
MIDDLESEX CO. 07/21/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/21/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/21/2006 Thunderstorm Wind 50 kts. EG 0 35.00K
MIDDLESEX CO. 07/28/2006 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/28/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/28/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/28/2006 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 08/02/2006 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 05/16/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 06/27/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/06/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/09/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/15/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/28/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/29/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 08/17/2007 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 09/08/2007 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 05/27/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 05/27/2010 Thunderstorm Wind 50 kts. EG 0 8.00K
MIDDLESEX CO. 05/27/2010 Thunderstorm Wind 50 kts. EG 0 0.50K
MIDDLESEX CO. 05/27/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 05/27/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/10/2010 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 06/10/2010 Thunderstorm Wind 50 kts. EG 0 13.00K
MIDDLESEX CO. 06/10/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
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LOCATION BEGIN_DATE EVENT_TYPE MAGNITUDE | INJURIES¢| DAMAGE
MIDDLESEX CO. 06/23/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/23/2010 Thunderstorm Wind 50 kts. EG 0 4.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 1 0.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/27/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/27/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 06/29/2010 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 06/29/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/29/2010 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 07/01/2010 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 07/01/2010 Thunderstorm Wind 55 kts. MG 0 0.00K
MIDDLESEX CO. 07/01/2010 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/01/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/01/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/02/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 07/02/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 07/02/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/02/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/03/2010 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/03/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 07/03/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 07/19/2010 Thunderstorm Wind 50 kts. EG 0 6.00K
MIDDLESEX CO. 07/19/2010 Thunderstorm Wind 50 kts. EG 0 8.00K
MIDDLESEX CO. 07/19/2010 Thunderstorm Wind 50 kts. EG 0 2.00K
MIDDLESEX CO. 07/20/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/27/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/03/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/07/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/07/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 09/09/2010 Thunderstorm Wind 50 kts. EG 0 8.00K
MIDDLESEX CO. 09/09/2010 Thunderstorm Wind 50 kts. EG 0 4.00K
MIDDLESEX CO. 05/09/2009 Thunderstorm Wind 50 kts. EG 0 2.00K
MIDDLESEX CO. 05/24/2009 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/07/2009 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 07/08/2009 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 07/26/2009 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 07/26/2009 Thunderstorm Wind 50 kts. EG 0 15.00K
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MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/31/2009 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 05/04/2010 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 05/04/2010 Thunderstorm Wind 50 kts. EG 0 7.00K
MIDDLESEX CO. 06/01/2010 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/03/2010 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 06/03/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/05/2010 Thunderstorm Wind 50 kts. EG 0 40.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 1 25.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 50.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 100.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 06/06/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 2.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 2.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 30.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 06/24/2010 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/12/2010 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 07/12/2010 Thunderstorm Wind 50 kts. EG 0 50.00K
MIDDLESEX CO. 07/19/2010 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 06/01/2011 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/01/2011 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 06/09/2011 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 06/09/2011 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 08/02/2011 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 3.00K
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MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 08/19/2011 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 06/08/2012 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 06/23/2012 Thunderstorm Wind 45 kts. EG 0 5.00K
MIDDLESEX CO. 07/04/2012 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 07/18/2012 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/18/2012 Thunderstorm Wind 70 kts. EG 0 350.00K
MIDDLESEX CO. 09/07/2012 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 09/08/2012 Thunderstorm Wind 40 kts. EG 0 3.00K
MIDDLESEX CO. 06/17/2013 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 06/17/2013 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 06/17/2013 Thunderstorm Wind 45 kts. EG 0 3.00K
MIDDLESEX CO. 06/18/2013 Thunderstorm Wind 45 kts. EG 0 10.00K
MIDDLESEX CO. 06/24/2013 Thunderstorm Wind 45 kts. EG 0 3.00K
MIDDLESEX CO. 07/23/2013 Thunderstorm Wind 50 kts. EG 0 20.00K
MIDDLESEX CO. 07/29/2013 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/29/2013 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/03/2014 Thunderstorm Wind 50 kts. EG 0 50.00K
MIDDLESEX CO. 07/03/2014 Thunderstorm Wind 50 kts. EG 0 75.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 40 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 87 kts. EG 0 100.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/07/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 07/15/2014 Thunderstorm Wind 50 kts. EG 0 25.00K
MIDDLESEX CO. 07/28/2014 Thunderstorm Wind 50 kts. EG 0 50.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 1 10.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 3.00K
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MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 3.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 2.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 15.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 5.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 1.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 09/06/2014 Thunderstorm Wind 50 kts. EG 0 10.00K
MIDDLESEX CO. 5/28/2015 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESEX CO. 8/4/2015 Thunderstorm Wind 40 kts. EG 0 0.00K
MIDDLESEX CO. 8/15/2015 Thunderstorm Wind 45 kts. EG 0 0.00K
MIDDLESEX CO. 2/25/2016 Thunderstorm Wind 50 kts. EG 0 0.00K
MIDDLESERO. 3/17/2016 Thunderstorm Wind 45 kts. EG 0 0.00K
Totals 10 3.131M

Source: NOAA, National Climatic Data Center Magnitude refers to maximum wind speed.

Severe thunderstorms ard ewnwide hazard foReading The Town's vulnerability to
severghunderstorms is similar to that of Nor'easters. High winds can cause falling trees
and power outages, as well as obstruction of key routes and emergency access. Heavy
precipitation may also cause localized flooding, both riverine and urban drainagd.relat

Based on the record of previous occurrences, severe thunderstdeedingare high
frequency events as defined by the 2013 Massachusetts State Hazard Mitigation Plan.
This hazard may occur more frequently than once in 5 years (greater than 2@%arper

Winter Storms

Winter stormsincluding heavy snow, blizzards, and ice stqrarsthe most common

and most familiar of the regionds hazards th
of blizzards and ice storms in the region cause more inconvenience than they do serious

property damage, injuries, or deaths. However, periodiaalyporm will occur which is a

true disaster, and necessitates intense4scgke emergency response

Heavy Snow and Blizzards

A blizzard is a winter snow storm with sustained or frequent wind gusts to 35 mph or
more, accompanied by falling or blowisgow reducing visibility to or below % mile.

These conditions must be the predominant condition over a 3 hour period. Extremely cold
temperatures are often associated with blizzard conditions, but are not a formal part of the
definition. The hazard creatdy the combination of snow, wind and low visibility
increasesvith temperatures below 20 degrees.

38



TOWN OF READING HAZARD MITIGATION PLAN
2017 UPDATE

Winter storms are a combination hazard because they often involve wind, ice and heavy

snow fall.T h e

Nati onal

Weat her
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def i
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generating at least 4 inches of snowfall within a 12 hour period. Winter Storms are often

associ

ated with a

N o rchekwise wiadrcircelatien mround aa

low-pressure center often resulting in heavy snow, high winds,zamd r

| ar ge

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin of The Weather

Channel and Louis Uccellini of the National Weather Service (Kocin and Uccellini,

2004) characterizes and ranks high impact northeast snowstorms. These storms have
large areas of 10 inch snowfall accumulations and greater. NESIS has five categories:
Extreme, Crippling, Major, Significant, and Notable. NESIS scores are a function of the
area affected by the snowstorm, the amount of snow, and the number of peopla living
the path of the storm. The largest NESIS values result from storms producing heavy
snowfall over large areas that include major metropolitan centers. The NESIS categories
are summarized below:

Category NESIS Value Description
1 1—2.499 Notable

2 25-399 Significant

3 4—-5.99 Major

4 6—9.99 Crippling

5 10.0+ Extreme

Source: Massachusetts State Hazard Mitigation Plar 201

The

mo st

significant

Wi

nt er

storm

n

recent

resulted in over 3 feet of snowfall and multiple day closures of ragslwusinesses, and

schoolsIn Readingblizzards andevere winter storms have occurred in fibléwing

years:

Table 11- Severe Winter Storm Records for Massachusett:

Blizzard of 1978 February 1978
Blizzard March 1993
Blizzard January 1996
Severe Snow Storm March 2001
Severe Snow Storm December 2003
Severe Snow Storm January 2004
SevereSnow Storm January 2005
Severe Snow Storm April, 2007
Severe Snow Storm December 2010
Severe Snow Storm January 2011
Blizzard of 2013 February 2013
Blizzard of 2015 January 2015

Source: National Oceanic and Atmospheric Administration
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The average annual snowfall falf of Readings 48 - 72 inches (Map 6 in Appendix B).

The Town of Readingdoes not keep local records of winter storms. Data for Middlesex
County, which includeReading is the best available data to help understaadipus
occurrences and impacts of heavy snow events. According to the National Climate Data
Center (NCDCYecords, froml996to 2016 Middlesex Countgxperienced 56 heavy
snowfall events, resulting in no deaths,imaries, and 8.489million dollars n property
damage. See Table 1& heavysnow events and impacts in Middlesex County.

Table 12 - Heavy Snow events and Impacts iMiddlesex County 1996i 2016

‘ Date ‘ Type ‘ Property Damage
‘ 01/02/1996 ‘ Heavy Snow ‘ 0.00K

‘ 01/07/1996 ‘ Heavy Snow ‘ 1.400M
‘ 01/07/1996 ‘ Heavy Snow ‘ 1.500M
‘ 01/10/1996 ‘ Heavy Snow ‘ 0.00K

‘ 01/12/1996 ‘ Heavy Snow ‘ 0.00K

‘ 02/02/1996 ‘ Heavy Snow ‘ 0.00K

‘ 02/16/1996 ‘ Heavy Snow ‘ 0.00K

‘ 03/02/1996 ‘ Heavy Snow ‘ 0.00K

| 0410711996 | Heavy Snow | 0.00K

‘ 04/09/1996 ‘ Heavy Snow ‘ 0.00K

| 1210611996 | Heavy Snow | 0.00K

‘ 12/07/1996 ‘ Heavy Snow ‘ 1.360M
| 0313111997 | Heavy Snow | 0.00K

‘ 04/01/1997 ‘ Heavy Snow ‘ 0.00K

‘ 11/14/1997 ‘ Heavy Snow ‘ 0.00K

‘ 12/23/1997 ‘ Heavy Snow ‘ 0.00K

‘ 01/15/1998 ‘ Heavy Snow ‘ 0.00K

‘ 01/23/1998 ‘ Heavy Snow ‘ 0.00K

‘ 01/14/1999 ‘ Heavy Snow ‘ 0.00K

‘ 02/25/1999 ‘ Heavy Snow ‘ 0.00K

‘ 03/06/1999 ‘ Heavy Snow ‘ 0.00K

‘ 03/15/1999 ‘ Heavy Snow ‘ 0.00K

‘ 01/13/2000 ‘ Heavy Snow ‘ 0.00K

‘ 01/25/2000 ‘ Heavy Snow ‘ 0.00K
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‘ Date | Type ‘ Property Damage
‘ 02/18/2000 | Heavy Snow ‘ 0.00K
‘ 12/30/2000 | Heavy Snow ‘ 0.00K
‘ 01/20/2001 | Heavy Snow ‘ 0.00K
‘ 02/05/2001 | Heavy Snow ‘ 0.00K
‘ 03/05/2001 | HeavySnow ‘ 0.00K
‘ 03/09/2001 | Heavy Snow ‘ 0.00K
‘ 03/30/2001 | Heavy Snow ‘ 0.00K
‘ 12/08/2001 | Heavy Snow ‘ 0.00K
‘ 03/20/2002 | Heavy Snow ‘ 0.00K
‘ 03/16/2004 | Heavy Snow ‘ 0.00K
‘ 02/24/2005 | Heavy Snow ‘ 0.00K
‘ 12/13/2007 | Heavy Snow ‘ 0.00K
‘ 12/16/2007 | Heavy Snow ‘ 0.00K
‘ 12/19/2007 | Heavy Snow ‘ 0.00K
‘ 01/10/2009 | Heavy Snow ‘ 0.00K
‘ 01/11/2009 | Heavy Snow ‘ 0.00K
‘ 01/18/2009 | Heavy Snow ‘ 0.00K
‘ 03/01/2009 | Heavy Snow ‘ 0.00K
‘ 03/02/2009 | Heavy Snow ‘ 0.00K
‘ 12/09/2009 | Heavy Snow ‘ 15.00K
‘ 12/09/2009 | Heavy Snow ‘ 0.50K
‘ 12/19/2009 | Heavy Snow ‘ 0.00K
‘ 12/20/2009 | Heavy Snow ‘ 0.00K
‘ 01/14/2010 | Heavy Snow ‘ 28.00K
‘ 01/14/2010 | Heavy Snow ‘ 20.00K
‘ 01/14/2010 | Heavy Snow ‘ 20.00K
| 0212212010 | Heavy Snow | 0.00K
‘ 03/01/2010 | Heavy Snow ‘ 0.00K
| 1211912010 | Heavy Snow | 0.00K
‘ 12/20/2010 | Heavy Snow ‘ 8.00K
| 1212112010 | Heavy Snow | 0.00K
‘ 12/31/2010 | Heavy Snow ‘ 0.00K
| 01/1812010 | Heavy Snow | 0.00K
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‘ Date | Type ‘ Property Damage

‘ 02/16/2010 | Heavy Snow ‘ 0.00K

‘ 02/16/2010 | Heavy Snow ‘ 0.00K

‘ 02/16/2010 | Heavy Snow ‘ 15.00K

‘ 02/23/2010 | Heavy Snow ‘ 8.00K

‘ 01/12/2011 | Heavy Snow ‘ 0.00K

‘ 01/12/2011 | Heavy Snow ‘ 0.00K

‘ 01/26/2011 | Heavy Snow ‘ 0.00K

‘ 01/26/2011 | Heavy Snow ‘ 0.00K

‘ 01/26/2011 | Heavy Snow ‘ 0.00K

‘ 10/29/2011 | Heavy Snow ‘ 30.00K

‘ 12/29/2012 | Heavy Snow ‘ 0.00K

‘ 02/08/2013 | Heavy Snow ‘ 0.00K

‘ 02/23/2013 | Heavy Snow ‘ 0.00K

‘ 03/07/2013 | Heavy Snow ‘ 0.00K

‘ 03/18/2013 | Heavy Snow ‘ 0.00K

‘ 12/14/2013 | Heavy Snow ‘ 0.00K

‘ 12/17/2013 | Heavy Snow ‘ 0.00K

‘ 01/02/2014 | Heavy Snow ‘ 0.00K

‘ 01/18/2014 | Heavy Snow ‘ 0.00K

‘ 02/05/2014 | Heavy Snow ‘ 0.00K

‘ 02/13/2014 | Heavy Snow ‘ 0.00K

‘ 02/18/2014 | Heavy Snow ‘ 0.00K

‘ 11/26/2014 | Heavy Snow ‘ 10.00K

‘ 01/24/2015 | Heavy Snow ‘ 0.00K

‘ 01/26/2015 | Heavy Snow ‘ 0.00K

‘ 02/02/2015 | Heavy Snow ‘ 0.00K

| 0210812015 | Heavy Snow | 0.00K

‘ 02/14/2015 | Heavy Snow ‘ 0.00K
2/5/2016 | Heavy Snow 70.00K
2/5/2016 | Heavy Snow 5.00K
3/21/2016 | Heavy Snow 0.00K
41412016 | Heavy Snow 0.00K
Totals | 4.489M
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The Townbs overal/l v U Iblizzandsaigorimarily tehateditao heavy snov
restrictions on travel on roadways, temporary road closures, school closures, and potential

restrictions on emergency vehicle access. Other vulnerabilities include power outages due to

fallen trees and utility lines, and damage tocuires due to heavy snow loads.

Blizzards are considered to be high frequency events based on past occurrences, as
defined by the Massachusetts State Hazard Mitigation Plan, 2013. This hazard occurs
more than once in five years, with a greater than 20epe chance of occurring each
year.

Ice Storms

The ice storm category covers a range of different weather phenomena that collectively
involve rain or snow being converted to ice in the lower atmosphere leading to potentially
hazardous conditions on tigeound. Hail size typically refers to the diameter of the
hailstones. Warnings and reports may report hail size through comparisons with real
world objects that correspond to certain diameters:

Description Diameter (inches)
Pea 0.25
Marble or Mothball 0.50
Penny or Dime 0.75
Nickel 0.88
Quarter 1.00
Half Dollar 1.25
Walnut or Ping Pong Ball |1.50
Golf ball 1.75
Hen's Egg 2.00
Tennis Ball 2.50
Baseball 2.75
Tea Cup 3.00
Grapefruit 4.00
Softball 4.50

While ice pellets and sleet ae@amples of these, the greatest hazard is created by

freezing rain conditions, which is rain that freezes on contact with hard surfaces leading
to a layer of ice on roads, walkways, trees, and other surfaces. The conditions created by
freezing rain can makdriving particularly dangerous and emergency response more
difficult. The weight of ice on tree branches can also lead to falling branches damaging
electric lines.
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Town-specific data for previous ice storm occurrences are not collected bgwmeof
Reading The best available local data is for Middlesex County through the National
Climatic Data Center (see Table 13). Middlesex County, which includé&otiae of

Reading experienced fouce stormevents from 19952016 No deaths or injuries were
reported and the total reported property damage in the county was $6.155 million dollars

Table 13 Middlesex Caunty Ice Storm Events,1998- 2010

Location Date Type Damage
Totals: 6.155M
WESTERN MIDDLESE’
(ZONE) 01/09/1998 Ice Storm |5.00K
WESTERN MIDDLESE’
(ZONE) 11/16/2002 Ice Storm |150.00K
NORTHWEST MIDDLE:
COUNTY (ZO... 12/11/2010 Ice Storm |3.000M
WESTERN MIDDLESE’
(ZONE) 12/11/2010 Ice Storm |3.000M
Totals: 6.155M

Source: NOAA, National Climatic Dat@enter

Ice stormsare considered to be medium frequency events based on past occurrences, as
defined by the Massachusetts State Hazard Mitigation Plan, 2013. This hazard occurs
once in 5 years to once in 50 years, with 2% to 20% chance of occurring each year.

The impacts of winter storms are often related to the weight of snow and ice, which can
cause roof collapses and also causes tree limbs toHalhwan in turn cause property
damage and potential injuries

Winter storms are a potentidlbwnwide hazard irReadingTheTownd s v ul ner abi
primarily related to restrictions to travel on roadways, temporary road closures, school
closures, andgiential restrictions on emergency vehicle accd$se Town works to

clear roads and carries out general snow removal operadimhéans onstreet parking

during snow removal to ensure that streets can be plowed and public safety vehicle access
is maximzed. Transit operations may also be impacted, as they were R0ttteblizzard

which caused thelosure of the MBTA system for one day and limited services on

several transit linefr several week€Reading commuter rail operations were
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significantly inpacted Anotherwinter stormvulnerability is power outages due to fallen
trees and utility lines.

Winter storms are considered to be high frequency events based on past occurrences, as
defined by the Massachusetts State Hazard Mitigation Plan, 2013aiaisd occurs
more than once in years, with a greater fharcent chance of occurring each year.

Geologic Hazards

Geologic hazards include earthquakesllandslides.Although new construction under
the most recent building codes generally will bdthiniseismic standards, there are still
many structures which pigatethe most recent building code. Information on geologic
hazardsn Readingcan be found on Map 4 in Appendix B.

Earthquakes

Damage in an earthquake stems from ground motion, surface faulting, and ground failure

in which weak or unstable soils, such as those composed primarily of saturated sand or

silts, liquefy. The effects of an earthquake are mitigated by distance and gnaterthls

between the epicenter and a given location. An earthquake in New England affects a

much wider area than a similar earthquake in
bedrock geology (NESEC).

Seismologists use a Magnitude scale (Ricbtatg to express the seismic energy
released by each earthquake. The typaffaicts of earthquakes in various ranges are
summarized below.

Richter Magnitudes | Earthquake Effects

Less than 3.5 Generally not felt, but recorded

3.554 Often felt, but rarelgauses damage

Under 6.0 At most slight damage to wellesigned buildings. Can cause
major damage to poorly constructed buildings over small regi

6.1-6.9 Can be destructive in areas up to about 100 km. across wher
people live.

7.07.9 Major earthquake. Can cause serious damage over larger are

8 or greater Great earthquak&an causeerious damage in areas several
hundred meters across.

Source: Nevada Seismological Library (NSL), 2005

According to the State Hazard Mitigation Plan, Nemglnd experiences an average of

five earthquiaes per year. From 1668 to 205d4 earthquakes were recorded in
Massachusetts (NESEC). Most have originated from the La Malbaie fault in Quebec or
from the Cape Anne fault located off the coast of Rockport. The region has experienced
larger earthquakes, including a magnitude 5.0 eartlegumak727 and a 6.0 earthquake

that struck inl755 off the coast of Cape AniMore recently, a pair of damaging
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earthquakes occurred near Ossipee, NH in 1940, and a 4.0 earthquake centered in Hollis,
Maine in October 2012 was felt in the Boston ardgtorical records of some of the
more significant earthquakes in the region are shown in Table

Table 14- Historical Earthquakes in Massachusetts or Surrounding Area

Location Date Magnitude

MA - Cape Ann 11/10/1727 5

MA - Cape Ann 12/29/1727 NA
MA ¢ Cape Ann 2/10/1728 NA
MA ¢ Cape Ann 3/30/1729 NA
MA ¢ Cape Ann 12/9/1729 NA
MA ¢ Cape Ann 2/20/1730 NA
MA ¢ Cape Ann 3/9/1730 NA
MA - Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA - Salem 7/1/1744 NA
MA - Off Cape Ann 11/18/1755 6

MA ¢ Off Cape Cod 11/23/1755 NA
MA - Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA - Offshore 1/2/1785 54
MA ¢ Wareham/Taunton 12/25/1800 NA
MA - Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA - Brewster 8/8/1847 4.2
MA - Boxford 5/12/1880 NA
MA - Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA
MA ¢ Cape Ann 1/7/1925 4

MA ¢ Nantucket 10/25/1965 NA
MA ¢ Boston 12/27/74 2.3
VAcMineral 8/23/11 5.8
MA - Nantucket 4/12/12 4.5
ME- Hollis 10/17/12 4.0

Source(NESEC).

One measure of earthquake risk is ground motion, which is measredximunpeak
horizontal acceleration, expressed as a percentage of gravity (1 g). The range of peak
ground acceleration in Massachusetts is fidlg to20g, with a 2% probability of

exceednce in 50 yearsReadings in themiddle partof the range for Massachusetts, at

149 to 16g making it arelatively moderatarea of earthquake risk within the state,

although the state as a whole is considered to have a low risk of earthquakes compared to
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the rest of the countryThere have been no recorded earthquake epicenters within
Reading

Although New England has notgerienced a damaging earthquake since 1755,
seismologists state that a serious earthquake occurrence is pddseéeare five
seismological faults in Massachusetts, but there is no discernible pattern of previous
earthquakes along these fault linesitB@uakes occur without warning and may be
followed by aftershocks. Most older buildings and infrastructure were constructed
without specific earthquake resistant design features.

Earthquakes are a hazard with multiple impacts beyond the obvious buaitdliaygse.

Buildings may suffer structural damage which may or may not be readily apparent.
Earthquakes can cause major damage to roadways, making emergency response difficult.
Water lines and gas lines can break, causing flooding and fires. Anotletiglot

vulnerability is equipment within structures. For example, a hospital may be structurally
engineered to withstand an earthquake, but if the equipment inside the building is not
properly secured, the operations at the hospital could be severehteuplring an
earthquake. Earthquakes can also trigger landslides.

Earthquakes are a potenfiwn-wide hazard irReading The Town has many older
buildings that pradate current building code which could be vulnerable in the event of a
severe earthqka. Potential earthquake damageRé&adinghave been estimated using
HAZUS-MH. Total building damagesincluding business interruption losses

estimated a$187.37million for a 5.0 magnitude earthquake &1g916.84 millionfor a

7.0 magnitude eartlhigke. Other potential impacts are detailed in T2#le

According to the Boston College Weston Observatory, in most parts of New England,
there is a one in ten chance that a potentially damaging earthquake will occur in a 50 year
time period. ThéMassachusetts State Hazard Mitigation Plan classifies earthquakes as
"very low" frequency events that occur less frequently than once in 100 years, or a less
than 1% per year.

Landslides

According to the USGS, A T h e oftg@undmmoleaentd s | i de i
such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity

acting on an over steepened slope is the primary reason for a landslide, there are other
contributing factors. o0 Amsonigyriteiseroceamnnt ri but i n
waves over steepened slopes; rock and soil slopes weakened through saturation by

snowmelt or heavy rains; earthquakes create stresses that make weak slopes fail; and

excess weight from accumulation of rain or snow, and stockmhmgck or ore, from

waste piles, or from mamade structures.

Landslides can result from human activities that destabilize an area or can occur as a
secondary impact from another natural hazard such as flooding. In addition to structural
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damage to bildings and the blockage of transportation corridors, landslides can lead to
sedimentation of water bodieBypically, a landslide occurs when the condition of a
slope changes from stable to unstable. Natural precipitation such as heavy snow
accumulationtorrential rain and rwoff may saturate soil creating instability enough to
contribute to a landslide. The lack of vegetation and root structure that stedmiizesn
destabilize hilly terrain.

There is no universally accepted measure of landslitBnelut it has been represented

as a measure of the destructiveness. The table below summarizes the estimated intensity
for a range of landslides. For a given landslide volume, fast moving rock falls have the
highest intensity while slow moving landslidesve the lowest intensity.

Estimated Volume Expected Landslide Velocity

(m® Fast moving Rapid moving landslide| Slow moving
landslide (Rock fall) | (Debris flow) landslide (Slide)

<0.001 Slight intensity

<0.5 Medium intensity

>0.5 High intensity

<500 High intensity Slight intensity

500-10,000 High intensity Medium intensity Slight intensity

10,000i 50,000 Very high intensity | High intensity Medium intensity

>500,000 Very high intensity High intensity

>>500,000 Very high intensity

SourceA Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria,
Central Italy, M. Cardinali et al, 2002

The entireTown has been classified as having a loeidence riskor landslidesless
than 1.5 % of the area is inveld in land sliding (Map 4, Appendix B)The Town does
not have records of any damages causddrmslides irReading Because of this, no
specific mitigation measures for landslides have been included in the plan update.

Potential damages would depesmdhow many properties were affected. Given the
relatively high assessed value of propertiReading damages affecting a single
residence could exceed $500,000, and damages affecting several homes or business
properties could theoretically extend frorh &illion to several million. However, there
are no data availabdlon landslide damages in Readiag there are no records of any
damagegaused by landslides in the town

Should a landslide occur in the future, the type and degree of impacts bebughly

localized, andthe Towins v ul ner abil ities could include d
transportation and other infrastructuaed localized road closuresjuries and

casualties, while possible, would be unlikely given the low extent and irmpact

landslides irReading
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Based on past occurrences and the Massachusetts Hazard Mitigation Plan, landslides are
of Low frequency, events that can occur once in 50 t0100 yea?% {a2% chance of
occurring each year).

Fire Related Hazards

A brush fire is an uncontrolled fire occurring in a forested or grassland area. In the
Boston Metro region these fires rarely grow to the size of a wildfire as seen more
typically in the western U.S. As their name implies, these fires typically burn re mor
than the underbrush of a forested area. Wildfire season can begin in March and usually
ends in late November. The majority of wildfires typically occur in April and May, when
most vegetation is void of any appreciable moisture, making them highly fldenmab
Once "greerup" takes place in late May to early June, the fire danger usually is reduced
somewhat.

These fires can present a hazard where there is the potential for them to spread into
developed or inhabited areas, particularly residential areasevsifficient fuel materials
might exist to allow the fire the spread into homes.

The FireDepartmentesponds t@pproximately26 brush fires annuallyAbout 10% of
theseinvolve significantpropertydamagebut none haveesultedn anyinjuries or
deaths.Most brush fires are caused by careless disposabafettes and byeather
conditionssuchas lack of rainfall, windsandlightning.

The following areasf Townwere identified as having the highest potential for brush
fires based on past aagences and their potential for the accumulation of dried
vegetation growt h. The numbers correspond t
10. Undeveloped forested land north of Fairfield Drive.

11. Undeveloped forested land in northeast ReadingCaddr Swamp area.

15. Town ForesiThe Town is a 290 acre site located in the northwestern paotnof.

The Town Forest was created in April, 1930 when over 100,000 red and white pine,
spruce, balsam, and scotch pine trees were planted by local BaytSand other
interested citizens. ( Source: Town of Reading)

16. Open land area off Grove Street

17. Bear Meadow Conservation Area

18 Camp CurtisNational Guard area

19. Route 93 interstate highway corridor
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Wildfires in Massachusetts are measiiby the number of fires and the sum of acres
burned. The most recent data available for wildfires in Massachusetts, shown in3Figure
below, indicates that the wildfire extentReadingconsists 0f26- 9 acres burned, with

0- 20firesfrom 2001to 2009.

Figure 3 Massachusetts Wildfires 20022009

Source: 2013MassachusettState Hazard Mitigation Plan

Potential vulnerabilities to wildfires include damage to structures and other
improvements, and impacts on natuesources sucas theTown Forest.Smoke and air
pollution from wildfires can be a health hazard, especially for sensitive populations
including children, the elderly, and those with respiratory and cardiovascular diseases.

Potential damages from wildfires in Readinguld depend on the extent and type of land
affected. There could be the need for gostrevegetation toestore burnegroperties,

which could cost from a few thousand dollars to tens of thousands for an extensive area.
However, there are no data on actual wildfire damages.

Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013,
brushfires are dfigh frequencygevents that occur more frequently than once in 5 years
(Greater than 20% per year)

Extreme Temperatures

Extreme temperatures occur when either high temperature or low temperatures relative to
average local temperatures occur. These carr docbrief periods of time and be acute,
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